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此进一步深入开展 Fe-Co 基与 Fe-Ni 基复合多层软磁薄膜的研究是十分必要的。
本文主要的研究内容如下： 
（1）采用多靶交替磁控溅射的方法，通过调控靶材的溅射时间（固定Fe65Co35
或 Fe80Ni20溅射时间，改变 Si 或 ZnO 的溅射时间）和改变 O2 气流量比，制备了
















































As the development of Information Technology, the miniaturization, integration and 
high-efficiency of new electro-magnetic elements urgently need better performance 
soft magnetic materials. As a result of the good saturation magnetization and low 
coercive, the FeCo-base and FeNi-base soft magnetic materials are widely used. 
However the low electrical resistivity which causes high eddy loss limite singlelayer 
films of pure alloy applied in future. Nowadays, multilayer thin films, as a promising 
approach, have attracted much attention to improve soft magnetic property of 
materials. Therefore, it is necessary to research magnetic properties of FeCo-base and 
FeNi-base soft magnetic mutilayer thin films. The main contents and results are 
summarized as follows: 
(1) The series of [Fe65Co35-O/SiO2]n and [Fe80Ni20-O/ZnO]n multilayer films are 
prepared by RF and DC alternately magnetron sputtering. Two series of 
[Fe65Co35-O/SiO2]n and [Fe80Ni20-O/ZnO]n were fabricated by the approach of fixing 
the sputtering time of Fe65Co35 and Fe80Ni20 while the sputtering time of Si or ZnO are 
regulated in order to change monolayer thickness of SiO2 and ZnO. In detail, the 
number of bilayer [Fe65Co35-O/SiO2]n as well as the Oxygen flow of 
[Fe80Ni20-O/ZnO]n multilayer films was changed. 
(2) Coating thickness tester, X-ray Diffractomer (XRD), transmission electron 
microscopy (TEM), scanning electron microscope (SEM), four point probe 
measurement, vibrating sample magnetometer (VSM) and Permeameter were applied 
in order to analyse the thicknesses, phase structure, surface morphology, electrical 
property, magnetic property and high frequency permeability of samples. 
(3) Phase structure, surface morphology, electrical property, magnetic property and 
high frequency permeability of [Fe65Co35-O/SiO2]n multilayer films were analysed. 
The in-plane uniaxial magnetic anisotropy field (Hk) and ferromagnetic resonance 















altering the number of [Fe65Co35-O/SiO2] bilayer could not change the soft magnetic 
and high frequency property of [Fe65Co35-O/SiO2]n multilayer thin films obviously. 
This is very meaningful for industrial production of [Fe65Co35-O/SiO2]n multilayer 
thin films which applied on electro-magnetic equipments. 
 (4) The effect of thickness of ZnO monolayer and O2 flow on phase structure, 
surface morphology, electrical property, magnetic property and high frequency 
permeability of [Fe80Ni20-O/ZnO]n multilayer films were analysed. It is found that 
samples preparated under optimal situation had excellent soft magnetic property. The 
in-plane uniaxial magnetic anisotropy field (Hk) and ferromagnetic resonance 
frequency (fFMR) of [Fe80Ni20-O/ZnO]n multilayer films could be changed by both 
regulating the thickness of ZnO monolayer. 
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场，但其饱和磁化强度不如 Fe-Co 系合金；而 Fe-Co 系合金软磁材料的矫顽场相
对 Fe-Ni 系合金较大，但其磁导率不如 Fe-Ni 系合金。 
磁铁氧体发现于 20 世纪 20 年代，主要包括尖晶石铁氧体（MFe2O4）和石
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